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Figure 8. Schematic depicting flow patterns during flooding and ebbing tides in a Intermediate/spring tide. Arrows
represent peneral flow directions (assumed for Dean Creek) and red arrows Indicate area of potential meander super-
elevation Influence or flow redirection from large bedforms. The solid bar on the marsh platform {patched area)
indicates the cross-marsh water surface slope direction. (a) represents the site during early flood, (b) late flood, (c) early
ebb, and (d) late ebb. Bed forms in main channel indicated in gray derived from aerlal imagery at low tide.

if there were a connected intertidal creek with confluence nearby (i.e., potentially Creek 2 confluence with
Dean Creek).

4.2. Outlook for Marsh Flows and Transport

While our field measurements were limited to only the intertidal creeks that connect to the main channel,
future field studies have the potential to resolve these unknown linkages between marsh topography (i.e.,
overmarsh circulation and connectivity) (French & Stoddart, 1992; Meire et al., 2005; Sullivan et al., 2019;
Torres & Styles, 2007), intertidal creek characteristics (Christiansen et al., 2000; Friedrichs & Madsen, 1992;
Hughes, 2012; Mariotti & Fagherazzi, 2011; Pieterse et al., 2015, 2017), and main channel flow fields (Blanc-
kaert & De Vriend, 2003; Bo & Ralston, 2020; Kranenburg et al., 2019). Furthermore, this work suggests
that the TIGER model (Rinaldo et al., 1999) may have the potential to capture these differences in net
exchanges between creeks if the boundary conditions are coupled with more detailed flow measurements
within the main channel (i.e., dynamic water level and velocity boundary conditions). Additionally, future
studies could evaluate the effective drag stage relationship in other creek systems. If found similar, this
could provide a useful relationship for numerical study validations where measurements may be lacking
due to accessibility or availability. We suggest future work utilize ADCPs to capture the vertical variability
in tidal creek velocities, which would provide more accurate estimates of tidal transport.

5. Conclusions

Our field measurements of flow in three small intertidal creeks over a spring-neap period revealed tidal
transport asymmetries within a confined drainage area. We provide estimates of effective drag coefficients
for small intertidal creeks, which exhibited similar magnitudes as found in sea grass beds and coral reefs.
Furthermore, our measurements indicate regular exchanges of water between creeks and overmarsh circu-
lation, similar to what was found in Torres et al. (2007). We suggest that main channel flow patterns (such
as meander bend super-elevations or rotating cells at meander bends) may have a stronger effect on tidal
stage-velocity asymmetries (and thus stage-transport) than previously recognized. Our findings also suggest
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that significant heterogeneity in the delivery of suspended sediments and biological material may be driven
by the creek-creek divergences in flow and sediment transport, and cross-marsh circulation, and that such
feedbacks have the potential to influence salt marsh geomorphic evolution and response to sea-level rise.

Data Availability Statement
Data for this study are available at via Zenodo at the following link (https://doi.org/10.5281/zenod 0. 5206708 ).
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